Before we begin demonstrating the shock of paradigms on the instrumentation of curved root canals, it is relevant to make some important considerations concerning the word paradigm.
.
Therefore, a paradigm is a sort of general theory of objectives, capable of either comprising most of the phenomena known in its field or providing them with a context. It may be assumed that every scientific theory or paradigm is continuously opened to modifications or refutation. Nevertheless, the successful theories may invariably tend to be considered as correct. They turn into normative paradigms, become unquestionable concepts and begin to determine the right way to act, do and think.
It is mandatory to be open-minded to question the paradigms that involve our profession, because whenever a paradigm acquires an extraordinary impact over those who adhere to it, it may become an indisputable belief.
2
Most of the times, such adherence may create a strong connection, which leads both clinicians and researchers to admit solely their own theory, for it seems evident to them that there is no other way to be. It constitutes the so-called settlement of the paradigm.
In Endodontics, a paradigm has been created. Theories and techniques for instrumentation of curved root canals establish that the use of a #25 file in the apical portion fulfills all the requisites for cleaning and shaping of the root canal system. The theories emphasize that, beyond this numbering (#25), failures such as deviations, perforations, zipping, etc, may occur frequently 2, 3, 4, 5 . Therefore, one created the paradigm of the instrumentation of curved root canals, stating that the apical portion must be instrumented up to the #25 file. As regards the manual instrumentation, this approach is partly correct, considering that root canal instrumentation used to be performed with stainless steel instruments that did not present flexibility beyond this numbering (#25). However, over the twentieth century, the researchers have widely reported that, indeed, the cleaning of curved root canals was defective, whether the examination had been accomplished under optical or scanning electron microscopy. To date, none of the techniques available is able to yield an accurate cleaning of the apical portion of curved root canals [6] [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] [17] [18] [19] .
Despite the evidence provided by the outcomes of scientific researches, the paradigm remained emphatic as regards the method for preparation of curved root canals, which is instrumentation of the apical portion up to a #25 file.
Nevertheless, studies on dental anatomy revealed that the anatomic diameter of the apical portion of the mesio-buccal canals of maxillary molars corresponds to that of a file size #20 or #25. So, it may be assumed that when a #25 file is the last one used for instrumentation, the cleaning of the root canal is not efficient. As a result, if the cleaning of the canals is not appropriate, especially considering teeth with necrotic pulps with or without lesion, the use of too much interappointment dressing is required.
Although there is strong evidence of lack of cleaning and preparation of the apical portion, the paradigm persists even in spite of the outstanding technological advance, because all the evolution experienced was adapted to the existing paradigm.
This paradigm remained successful along the whole 20 th century; however, it began to be modified in the 21 st century by the following approaches:
a) The existence of extremely flexible manual and rotary instruments fabricated from nickel-titanium (NiTi) alloys, mainly those of .02 taper.
As far as the operator is familiarized with the technique of instrumentation and have the skills to perform it, the apical portion of curved root canals may be safely prepared using NiTi #40, #45, #50 or Another shortcoming attributed to the manufacturers is to fabricate instruments in which the taper of #25 files is increased, but the tip of the instrument is maintained.
Therefore, although the canals instrumented using files size #25/ .04 or 06 taper are well shaped, the apical portion remains underprepared and not thoroughly clean, since the contaminated dentin is not appropriately removed. In addition, it is known that the greater the taper of a NiTi instrument, the lesser its flexibility. Thus, it is important that the apical third of curved root canals be prepared with .02 taper files, in order to prevent failures and provide a more accurate cleaning. A NiTi instrument size #60 / .02 taper is flexible enough to be utilized in curved areas.
Therefore, the instrumentation (microsurgery) of the apical portion of curved root canals must be accomplished with .02 taper files, for this region may be prepared with three, four or five instruments beyond the real anatomic diameter. However, the real anatomic diameter must be previously determined.
The development of this new paradigm will be clearly demonstrable by further
studies. An open-minded approach is essential for progress and Endodontics is now leaving behind the art stage (handicraft) to reach the technological stage, in which the general practitioner will be able to perform the treatment of curved canals successfully, as long as he/she is familiarized with the technique of instrumentation.
